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(54) PNEUMATIC RADIAL TIRE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pneumatic radial tire being excellent in high speed 
durability and simultaneously capable of remarkably improving fraction defective of a product 
during manufacture of a tire. 

SOLUTION: This pneumatic radial tire comprises a carcass consisting of at least one kind of a 
radial cord layer; a belt consisting of at least two layers of cord layers arranged outwardly in 
the radial direction of the crown part of the carcass and formed that cords in parallel are 
embedded in covering rubber; a belt reinforcing layer consisting of at least one layer of a cap 
ply, arranged radially externally of the belt, and/or a cap player; and a tread arranged 
externally of the belt reinforcing layer. In the pneumatic radial tire, the cord of the belt 
reinforcing layer is formed of fibers containing 0.5-5.0 wt.% of clay in matrix polymer. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A carcass which consists of a kind of radial cord layer at least. 

A belt which lays underground a code which it has been arranged in crown part radial outside of 
this carcass, and was arranged in parallel into covering rubber and which consists of a cord layer 
of a bilayer at least. 

A belt reinforcing layer which consists of cap ply much more at least and/or a cap layer which 

have been arranged in radial outside of this belt. 

A tread arranged at the outside of this belt reinforcing layer. 

It is the radial-ply tire containing air provided with the above, and a code of this belt reinforcing 
layer consists of textiles which contain clay 0.5 to 5.0% of the weight in matrix polymer. 

[Claim 2]The radial-ply tire containing air according to claim 1, wherein a code of said belt 
reinforcing layer consists of textiles which contain clay 1.0 to 4.0% of the weight in matrix 
polymer. 

[Claim 3]The radial-ply tire containing air according to claim 1 to which the quality of a polymer 
material of belt reinforcing layer code textiles is characterized by the number of carbon atoms of 
an alkylene group being polyalkylene terephthalate of 2-4. 

[Claim 4]The radial-ply tire containing air according to claim 1 to which the quality of a polymer 
material of belt reinforcing layer code textiles is characterized by the number of carbon atoms of 
an alkylene group being polyalkylene naphthalate of 2-4. 

[Claim 5]The radial-ply tire containing air according to claim 1, wherein the quality of a polymer 
material of belt reinforcing layer code textiles is Nylon 66 or Nylon 46. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the radial-ply tire containing air by which high 
speed durability was good and generating of inferior goods was especially controlled as a code 
for belt reinforcing layers about the radial-ply tire containing air using the specific fiber cord 
containing clay in matrix polymer. 
[0002] 

[Description of the Prior Art]the demand of raising the high speed durability of the radial-ply tire 
for passenger cars with the spread of highways in recent years — **** — it is high. For this 
reason, the end of the belt layer of the radial-ply tire for passenger cars is covered, and the tire 
which allocated the belt reinforcing layer which consists of a cap layer and/or cap ply is 
becoming common. Here, with a cap layer, the belt reinforcing layer which lays under the rubber 
the organic fiber code arranged in parallel with a parenchyma top tire hoop direction in the radial 
outside of the belt is arranged to a belt both-ends zone. With cap ply, the belt reinforcing layer 
which lays under the rubber the organic fiber code arranged in parallel with a parenchyma top 
tire hoop direction in the radial outside of the belt is arranged covering more than the overall 
width of a belt. 

[0003]The code in such a belt reinforcing layer is twisted around spiral shape in the tire hoop 
direction. 

A high speed durability improvement of a tire is achieved by increasing the hoop effect of a belt. 
And the Nylon 66 textiles and polyethylenenaphthalate textiles are usually used for the code 
used for this belt reinforcing layer. However, in order to use these organic fiber codes as the 
predetermined rate-ized code of high elasticity, it is required at the time of tire manufacture to 
process a code under the conditions of a fixed temperature and a tension by the heat treatment 
process after adhesives liquid dip. However, since the heat shrinkage rate became high on the 
other hand, when taking out the code rate[ of high elasticity ]-ized by heat treatment processing 
in this way from an iron pot after vulcanizing a tire, it had the fault that poor modification of a 
tire might occur by bolting by the heat contraction of a code. 
[0004] 

[Problem(s) to be Solved by the Invention]It is what was made in order that this invention might 
solve the aforementioned technical problem under such a situation, By using the code which 
becomes a belt reinforcing layer from the textiles of specific construction material, it excels in 
high speed durability and aims at providing the radial-ply tire containing air which can also 
improve substantially the rate of a product defect at the time of tire manufacture 
simultaneously. 
[0005] 

[Means for Solving the Problem]A code using organic textiles which this invention person made 
carry out micro distribution of a constant rate of clay (argillite) into matrix polymer of textiles, 
and carried out spinning, The knowledge of the ability to make a heat shrinkage rate small is 
carried out at the same time an elastic modulus of textiles increases, and it came to complete 
this invention by using this code for a belt reinforcing layer. Namely, a thing which provides a 
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radial-ply tire containing air, wherein a code of this belt reinforcing layer consists of textiles 
which contain clay 0.5 to 5.0% of the weight in matrix polymer in a pneumatic tire this invention is 
characterized by that comprises the following. 
A carcass which consists of a kind of radial cord layer at least. 

A belt which lays underground a code which it has been arranged in crown part radial outside of 
this carcass, and was arranged in parallel into covering rubber and which consists of a cord layer 
of a bilayer at least. 

A belt reinforcing layer which consists of cap ply much more at least and/or a cap layer which 

have been arranged in radial outside of this belt. 

A tread arranged at the outside of this belt reinforcing layer. 

[0006] 

[Embodiment of the Invention]Hereafter, this invention is explained in more detail. The organic 
textiles of the belt reinforcing layer used in this invention distribute clay as an ultrafine particle 
of the order below a micron in polymer beforehand, and they are obtained by carrying out 
spinning of them. Namely, although it was difficult to distribute an inorganic material like clay with 
a molecular level in an organic high polymer conventionally, The textiles in this invention will not 
be obtained without clay distributing to a micron thru/or a nano order in polymer by the 
intercalation (distribution by matrix polymer accompanying organicity-izing of the surface by the 
surface treatment of clay) of clay. By an intercalation, the ionic bond of the clay distributed in 
the polymer matrix is carried out to the polymer polymers as an organic fiber material, and it 
becomes a crystalline lamella and a thing of equivalent size. And in order that this may commit 
the point interlacing [ polymers I it becomes reinforcement of an amorphous portion. For a 
certain reason, the operation as a bridge construction substance between textiles crystals also 
functions also as a stress transmitter. As a result, the tensile strength and the elastic modulus 
of textiles increase, and since the thermal agitation of organic textiles is controlled, it is thought 
that a heat shrinkage rate becomes small. 

[0007]The quantity of the clay mixed in the above-mentioned polymer needs to be 0.5 to 5.0 % of 
the weight to polymer as an organic fiber material. If less than 0.5 % of the weight is not enough 
as the improved effect of an elastic modulus as for the amount of clay and it exceeds 5.0 % of 
the weight, textiles may cut at the time of spinning. This point to further 1.0 to 4.0 % of the 
weight is preferred. The polymer component as said organic fiber material will not be restricted 
especially if usually used as a fiber material for tires, for example, polyester fiber, a polyamide 
fiber, etc. are mentioned. Especially as polyester fiber, the number of carbon atoms of an 
alkylene group The polyalkylene terephthalate textiles of 2-4, Or the polyalkylene naphthalate 
textiles of 2-4 have the preferred number of carbon atoms of an alkylene group, and 
BORIECHIREN terephthalate textiles or polyethylenenaphthalate textiles are especially 
preferred. As a polyamide fiber, Nylon 66 or Nylon 46 is preferred. 

[0008]It is obtained by the usual method by carrying out melt spinning of the raw thread of these 
organic textiles. The code which adjusts the raw thread of the organic fiber code produced by 
carrying out to a desired twist coefficient, and is used for a belt reinforcing layer is obtained like 
the above. And after a code is immersed in adhesives liquid at the time of tire manufacture (dip), 
in the 1st heating extending part (hot stretched zone) and the 2nd heating substance nature 
controller (norm rising zone), it is heat-treated under a predetermined condition as stress heat 
treatment of a code. Thus, as physical properties after heat treatment of the organic fiber code 
in obtained this invention, The case of the pace of expansion at the time of the constant load 
(W) defined by JISL1017-1983, for example, the polyethylene terephthalate fiber of 1670dtex/2, 
It is preferred that the pace of expansion at the time of 66N (Newton) load is 1.5 to 3.5%, and 
when it is polyethylenenaphthalate textiles, it is preferred that the pace of expansion at the time 
of 66N (Newton) load is 1.0 to 2.0%. In the case of the Nylon 66 textiles of 1400dtex/2, it is 
preferred that the pace of expansion at the time of 66N (Newton) load is 5.0 to 6.0%, and when it 
is the Nylon 46 textiles, it is preferred that the pace of expansion at the time of 66N (Newton) 
load is 4.0 to 5.5%. 

[0009]Next, the good example of the tire of this invention is explained based on a drawing, 
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Drawing 1 is a partial fracture perspective view of a right half showing the structure of the 
radial-ply tire containing air of this invention, as for 1, a tread part, and 2 and 3 show a belt 
layer, 4 shows a carcass, and 5 shows a belt reinforcing layer (cap ply). With the tire to illustrate, 
a belt layer has a belt of two sheets with which a coding sequence crosses at 10-40 degrees to 
a tire hoop direction, It has the belt reinforcing layer 5 of one sheet between the belt layer 2 and 
a tread part, and this belt reinforcing layer 5 makes width larger than the belt layers 2 and 3, and 
is arranged as cap ply which covers the whole belt layers 2 and 3. Drawing 2 is what showed 
other examples of the radial-ply tire containing air of this invention, and belt reinforcing layer 5' 
is the SEPARE - TCHike thing which removed the central part of the cord layer of the tire 
shown in Drawing 1, and is arranged as a cap layer which covers each end of the belt layers 2 
and 3. They can be used, being able to change the width of the belt reinforcing layer which 
consists of an above-mentioned cap layer or cap ply, and number of sheets if needed, and also 
can be used combining a cap layer and cap ply. 
[0010] 

[Example]This invention is not restrained by these, although an example and a comparative 
example are shown and this invention is explained concretely hereafter. 

Evaluation about the physical properties and the sample offering tire of a <measuring method of 
various examinations> cap layer code (dip heat treatment code) was performed by the following 
method. 

(1) It carried out according to code powerful JIS L1 01 7-1 983. 

(2) About the cap layer code of the code intermediate elongation sample, the intermediate 
elongation at 66 N:00 (%) was measured according to JIS 1017-1983. It is shown that the one of 
an elastic modulus where a value is smaller is high. 

(3) One end of the cap layer code of a sample with a code heat shrinkage rate length of 50 cm 
was hung to the metal flask, 50-g weight was hung to the other end, in 177 ** oven, it was 
neglected for 30 minutes and contraction (%) was measured. 

[001 1](4) 20 poor number sample offering tires were manufactured at the time of tire 
manufacture, and the number of the inferior goods by which it was generated at the time of tire 
manufacture was counted. 

(5) It ran until it increased speed every 30 minutes and the tire broke down by the step speed 
method according to the test method of drum high-speed-durability american standard FMVSS 
No.109, and speed (km/o'clock) and the lapsed time (minute) till then when it broke down were 
measured. 

[0012]In order to manufacture the code for <manufacture of code> belt reinforcing layers, after 
distributing clay, raw thread was obtained by spinning by carrying out melt spinning by the usual 
method in each polymer of Nylon 66, Nylon 46, PET, or PEN at a temperature higher 20 ** - 50 
** than the melting point of polymer. About polyethylene terephthalate and 
polyethylenenaphthalate, the code of code structure 1670dtex/2, number of twists 39x39 
time/ten cm was obtained using this raw thread. About Nylon 66 and Nylon 46, the code of code 
structure 1400dtex/2, number of twists 39x39 time/ten cm was obtained similarly. 
[0013]the code which was carried out as for <production of sample offering tire> throwing — a 
blind — in order to improve an adhesive property with rubber as textile, after immersing the 
code in the resorcinol formalin latex solution and letting a drying zone pass with a DEPPINGU 
device, stress heat treatment was performed by the following condition. 

Fibrin material (A) Polyethylene terephthalate. and case [ of polyethylenenaphthalate ]: — hot- 
stretching zone 250 **x 60-second norm rising sone the case where 250 **x 60-second (B) 
fibrin material is Nylon 66 and Nylon 46 — :hot-stretching zone 230 **x 40— second norm rising 
sone . 230 **x 40 seconds [0014]The code which has physical properties shown in the 1st table 
and the 2nd table by the above-mentioned processing was obtained. Thus, it is a cap layer about 
the obtained code, (refer to drawing 2 ) It used and the tubeless tire (tire sizes 205/60VR15) 
which has a following carcass layer and belt layer was produced. 

(1) Carcass layer; the number of code placing had composition which consists of one rubber 
coating ply which is 50/5 cm using the polyethylene terephthalate code (code structure 
2100dtex/2). 
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(2) Belt layer; the number of code placing had composition which consists of two belts which are 
36/5 cm using the steel cord (1x5x0.3 mm of code structure). 

(3) Belt reinforcing layer; the number of code placing was twisted around spiral shape as 50/5 
cm at 90 degrees to the tire diameter direction as a cap layer code. 

[001 5] As Examples 1-4 and the comparative example 1, and 2 cap layer material, into the tire of 
Examples 1 -4. Into the tire of the comparative examples 1 and 2, it made each 20 radial-ply tires 
for passenger cars as an experiment by the above-mentioned method using the usual Nylon 66 
code which does not contain clay using the Nylon 66 code or the Nylon 46 code containing the 
clay of the quantity shown in the 1st table. About each trial production tire, the poor number at 
the time of the manufacture and drum high speed durability were measured in accordance with 
the above-mentioned method. A result is shown in the 1st table. 
[0016] 
[Table 1] 
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[0017]Into the tire of Examples 5-8 and the comparative example 3, and four Examples 5-8. 
Polyethylene terephthalate or polyethylenenaphthalate containing the clay of the quantity shown 
in the 1st table is used, The tire was made as an experiment like Example 1 using the usual 
polyethylene terephthalate which does not contain clay in the tire of the comparative examples 3 
and 4, and the poor number at the time of manufacture and drum high speed durability were 
measured in accordance with the above-mentioned method. A result is shown in the 2nd table 
[0018] 
[Table 2] 
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[001 9]( Notes) 

PET : as shown in the polyethylene terephthalate PENipolyethylenenaphthalate above, the fiber 
cord of the clay content in this invention, While the clay used by the comparative example is 
contained and twisted and the elastic modulus of a code usually becomes large compared with a 
code, the heat shrinkage rate of the code is suppressed small. And it turns out that the rate of a 
product defect at the time of tire manufacture is also improved substantially at the same time 
high speed durability is improved compared with the tire of the comparative example usually 
using the code into which the tire of the example which used the code in this invention for cap 
layer material does not contain clay. 
[0020] 

[Effect of the Invention]As explained above, in this invention, by using the fiber cord of the 
shape of specificity containing clay for the belt reinforcing layer of the radial-ply tire containing 
air, high speed durability can be improved remarkably and the rate of a product defect at the 
time of tire manufacture can also be improved substantially simultaneously. 



[Translation done.] 
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